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--Goal

'Obse'rv'e the'Dynami‘cs' of Ambient '
~~ Particles in the Lake Tahoe Basin

Emphasis on “Fugitive Dust”
.Spatial and Temporal Patterns
‘Micro- and'Meso- Scale Dispersion
“Evolution of Size Distributions
Effects of Near-Source Deposition.

~ Contribute to Conceptual Model of Tahoe Basin
. Circu_lation-



Measurement Concepts
Time- a'nd Size- Resolved Measureménts

Understand LTADS Measurement Sltes in Thelr |
Microenvironmental Context

Link to'LTADS Measurement Aerosol Speciation -

Develop Dispersion /-Deposition Curves for
Road Dust



Particle Counter-dnstrument

CLIMET CI 500 Particle Counter
— Count Bins: 0.5-1,1-2.5, 2.5-5; 5-10, 10-25, 25+ um
— Time Resolution Down to 1-Minute |
2 Supportihg Data:” |
Temperature
RH
Flow, Rate
— Autonomous Operation
500 Sample Memory
Internal Battery or Line Power




Particle Counter Intercomparison-
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Mass-Count Relationships
Data Reduction Strategy

C'onveﬁ counts to eq'uivalent VOIurﬁe of sph'ericai particles
Convert volume to mass by assumed particle density,

- SIZE BIN.

0.5-1 gm
'1-25um

25-5um.

5-10um
10.- 25'ym
.25fum

~ GEOMETRIC.

MEAN
DIAMETER

0.71
1,58
354
7.07
15.81 -

3162

“ASSUMED
DENSITY

1.g/cc
1gl/cc .
1;5.9/6C~°
2.0.g/cc
2.5 g/cc
2:5°glcc,



Mass Estimation Validation
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- Experimental Setups

. Single Instrument
= Spot Measurements (1hr— 1 day)

~Time Series =
Multi-day
- 20-minute Time Resolution.
e Arrays
— Downwmd Transects with 2 5 Samplers
~=1- minute Time Resolution.



-‘Experimental Program-

+ Montane “Ba'ckg'round” Aerosol Load
— Spot Samples and Time Series from *
' Undeveloped Sierra Sites ' |

o Inter-Slte Comparlson for LTADS Sltes
— BLIS,-Sandy Way, and SOLA
—Total PM, Size Dlstrlbutlons D|urnal Cycles

+ Road Dust
< '— SOLA, Hwy 50 in"SLT, Hwy 267 in Kings Beach



_Montane “Background” Aerosol
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Diurnal Variation at Sandy Way

ug/m

SANDY WAY
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_Diurnal Patterns at Sandy Way and SOLA:

200 T
180 —

160

SOLA TSP-BAM
40 = N N aeeaaa- SANDY WAY TSP-BAM

120

100 —

ug/m3
|

80 —

60 —

40 —

20 —

SAT SUN MON TUE WED THU




Lake Breeze vs Land Breeze PM at SOLA

Size Distributions
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Road Dust Experiment — Hwy 267

ug/m3

TRAFFIC COUNTS AND COARSE PARTICLE DATA -HWY 267 - 19 MAY '04
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'-Mod_eled DQst- Dro-pm-off — Hﬁwy‘ 26-7_5 %

FRACTION OF ROADSIDE PARTICLES IN AIR DOWNWIND
HWY 267 - 5/19/04
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"Road Dust Decay at SOLA

Shallow Layer Downslope Flow -
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_SOLA Failoff and RV Franz Data 27

" Applying these curves:

« Concentrations observed on the RV Franz |
-~ inthe urban shore zone (up to 500 m) '.
A wouId be. reached about 250 m offshore |

. Conoentratlons measured on the RV
_ Franzin open water (>1km) would be
A reaohed about 500 m from. shore

« Concentration fall- off over water is strong, |
- "but slower thar on land, oonsrstent with: =
i\ meteorologloal theory



' CONCLUSIONS
PM Concentrations are Related to Local Activity

PM Concentrations are Strongly Modulated by Local
- Meteorology -

PM Concentratlons and Diurnal Patterns Have High -
Spat|al Heterogenelty

', Concentratlons of Large Partloles Decay Rapldly
'Downwmd

Downwind Concentration Decay is Stronger Over Land
- Than Over Water. . w v s :

Land and Water Measurements are Consistent



